Lesions of the afferent catecholaminergic pathways inhibit the temporal activation of the CRH and POMC gene expression and ACTH release induced by human interleukin-1beta in the male rat.
A number of recent studies have suggested that interleukin-1beta (IL-1beta) is a major mediator contributing to the recruitment of the hypothalamo-pituitary-adrenal (HPA) axis following infectious aggressions. Central catecholamines modulate the response of the HPA axis. To investigate the importance of the afferent catecholaminergic pathways in a pathophysiological situation, we used the intraperitoneal (i.p.) IL-1beta injection (mimicking peripheral infections) and we investigated the effects on the HPA responses to IL-1beta of bilateral neurotoxic (6-OHDA) deletion of the ventral noradrenergic ascending bundle (VNAB-X). The VNAB is an essential stimulating pathway linking the brainstem and the paraventricular nucleus (PVN). We determined the time courses of a number of HPA variables up to 240 min after i.p. injection of IL-1beta. We followed: plasma ACTH and corticosterone (CORT) concentrations, AP POMC nuclear primary RNA transcripts, AP POMC nuclear intermediate transcript RNA, AP POMC cytoplasmic mRNA, and hypothalamus (HT) CRH cytoplasmic mRNA. Compared to sham-lesioned male rats, VNAB-X animals displayed: (1) a reduced increase in plasma ACTH, and to a lesser extent in CORT throughout the experimental period with a 85% inhibition at the peak (90 min); (2) an increase in AP POMC primary nuclear transcript and in AP POMC nuclear intermediate transcript RNAs which last 60 min, instead of sustained significantly higher levels up to 240 min; (3) a similar, although reduced inhibition in the corresponding POMC cytoplasmic mRNA; (4) an almost complete abolishment of the marked biphasic rise in HT CRH mRNA. In conclusion, activation of the HPA axis by peritoneal IL-1beta challenge involves CRH-producing neurons, and afferent catecholaminergic innervation of the PVN plays a crucial role in the signaling machinery linking the peritoneal aggression to the HPA axis.